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(54) MEMBER FOR HEATSINK AND ELECTRONIC SUBSTRATE MODULE FOR 
ELECTRONIC INSTRUMENT USING THE SAME AS HEATSINK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heatsink 
member lightweight, having high thermal conductivity 
and usable as a printed circuit substrate for an 
electronic instrument and to provide an electronic 
substrate module for the electronic instrument using 
the heatsink member as a heatsink. 
SOLUTION: This heatsink member is a laminated body 
which is obtained using carbon fibers as raw materials 
and has such a layer structure that plural layers, 
which consist of carbon fibers different in 
characteristics and parallel with the direction of a 
heat absorbing member while interposing the center 
line, are laminated to be mirror-symmetric with one 
another. The internal layer part accounting for 40-25% 
of the layer structure by the volumetric ratio contains 
a series of layers that are obtained by laminating a 
layer of the carbon fibers adjusted so that the 
direction of the carbon fiber makes the angle of 45** 
with respect to the direction of the heat absorbing 

member or the thermal conductive direction. Both of the surface layer parts accounting for 
60-75% of the layer structure by the volumetric ratio are constituted of carbon fiber bundles 
arranged so that the direction of the carbon fiber is in parallel with the direction of the heat 
absorbing member or the thermal conductive direction. Copper is impregnated in the pores at 
least on the outermost surface of the surface layer part. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the layered product which uses a carbon fiber as a raw material. The layer structure It is 
the structure by which the laminating was carried out so that two or more layers which consist of a 
carbon fiber fi-om which a property differs on both sides of a center line parallel to the direction of a 
member which absorbs heat might serve as mirror symmetry. The direction of a member where the 
layered product inner layer section which occupies 40 - 25% of the structure by the volume ratio absorbs 
heat. Or the layer which consists of a carbon fiber prepared so that the direction of the fiber of a carbon 
fiber might become **45 degrees to the conduction direction of heat contains a series of layers by which 
the laminating was carried out. Moreover, the direction of a member where both the surface section that 
occupies 60 - 75% of this structure by the volxmie ratio absorbs heat, Or it is the member for heat sinks 
which consists of carbon fiber bundles with which the direction of the fiber of a carbon fiber was 
compared in parallel to the conduction direction of heat, and is characterized by the opening on the firont 
face of the maximum of the surface section consisting of a layered product into which copper sinks at 
least. 

[Claim 2] The member for heat sinks according to claim 1 characterized by for carbon occupying 65 % 
of the weight - 85 % of the weight, and the remainder consisting of Cu or a copper alloy. 
[Claim 3] The direction of a member where this inner layer section absorbs heat. Or the direction of a 
member which absorbs heat for the sheet made fi*om a carbon fiber with which the direction of the fiber 
of a carbon fiber has been arranged to the conduction direction of heat at -45 degrees. Or the direction of 
a member which absorbs heat through the sheet which consists of a carbon fiber bundle with which the 
direction of the fiber of a carbon fiber was compared in parallel to the conduction direction of heat. Or 
the member for heat sinks according to claim 1 or 2 characterized by coming at least to contain the layer 
which carried out the laminating of the layer which consists of a sheet made firom a carbon fiber with 
which the direction of the fiber of a carbon fiber has been arranged to the conduction direction of heat at 
+45 degrees fiirther. 

[Claim 4] the member for heat sinks given in any 1 term of claims 1-3 which thermal conductivity 
comes out at least 300 W/m-K, and are characterized by specific gravity being 1.9 - 2.9 g/cm3. 
[Claim 5] The electronic substrate module for electronic equipment which used the member for heat 
sinks of a publication for any 1 term of claims 1 -4 as a heat sink. 
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Drawing selection | Representative drawing 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic substrate module for electronic 
equipment which used the Hghtweight member for heat sinks with high thermal conductivity, and the 
member for the said heat sinks as a heat sink, especially ~ the altitude of 90km or more ~ at most ~ 
whenever ~ space — using it — having ~ various kinds — equipments — equipping — having ~ electronic 
equipment — ** ~ a printed-circuit board — ** — a module — ****** suitable — being usable — it is 
Hghtweight and is related with the member for heat sinks with high thermal conductivity. 
[0002] 

[Description of the Prior Art] the altitude of 90km or more ~ at most — whenever ~ space ~ using it — 
having — various kinds — equipments — equipping — having — electronic equipment ~ ** ~ as an 
electronic substrate module and an electronic substrate module for electronic equipment which has a 
heat sink function especially, the substrate module made from aluminimi is used from the lightweight 
nature. However, it is made thick, and since the engine performance considered as the request as a heat 
sink is not demonstrated, although it is inferior as compared with the thing made from aluminum, at the 
point of weight, a copper substrate module is increasingly used from heat conductivity being more high, 
as packaging density goes up more. However, in the case of copper, it has the problem in respect of 
weight. The present condition is that desperate efforts are especially aimed at for the purpose of 
lightweight-izing in a gram unit like a space feedback machine when it is said that launch cost exceeds 2 . 
billion yen per the ton. At the point, lightweight-ization is desired further. Although the substrate 
module made from plastics strengthened with the carbon fiber called CFRP is also used for the part from 
a viewpoint of lightweight nature, the difference in the thermal conductivity between a carbon fiber and 
plastics is large, and is the point of the passing speed of heat, and the present condition is being unable 
to demonstrate sufficient engine performance. An appearance of the member which, on the other hand, 
has the property in which heat can move the front face of the member for heat sinks to the longitudinal 
direction in an instant, from the point of not only the point of the rate of heat conduction but heat- 
conduction effectiveness is desired. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the electronic substrate 
module for electronic equipment which used the member for heat sinks usable as an object for electronic 
equipment for printed-circuit boards which has high thermal conductivity lightweight, and the member 
for the said heat sinks as a heat sink. 
[0004] 

[Means for Solving the Problem] this invention person etc. excels [ member / into which the copper of 
the specified quantity was infiltrated ] also in a mechanical strength, and makes the C/C composite 
which has a specific laminated structure complete this invention which found out having thermal 
conductivity lightweight and high moreover, as a result of examining many things in view of the above 
present condition. According to this invention, it is the layered product which uses a carbon fiber as a 
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raw material. Namely, the layer structure It is the structure by which the laminating was carried out so 
that two or more layers which consist of a carbon fiber fi-om which a property differs on both sides of a 
center line parallel to the direction of a member which absorbs heat might serve as mirror symmetry. 
The direction of a member where the layered product inner layer section which occupies 40 - 25% of the 
structure by the volume ratio absorbs heat. Or the layer which consists of a carbon fiber prepared so that 
the direction of the fiber of a carbon fiber might become **45 degrees to the conduction direction of 
heat contains a series of layers by which the laminating was carried out. Moreover, the direction of a 
member where both the surface section that occupies 60 - 75% of this structure by the volume ratio 
absorbs heat, Or it will consist of carbon fiber bundles with which the direction of the fiber of a carbon 
fiber was compared in parallel to the conduction direction of heat, and, as for the opening on some [ at 
least ] layers or the fi-ont face of the maximimi of the surface section, the layered product into which 
copper sinks will be offered. 
[0005] 

[Embodiment of the Invention] The member for heat sinks conceming this invention consists of 
composite material which consists of the so-called C/C composite into which Cu was infiltrated. It faces 
manufacturing the member for heat sinks conceming this invention, and can manufactixre easily by 
infiltrating Cu by the approach of indicating below on the baking object of the Plastic solid which 
consists of a layered product of the layer which consists of a carbon fiber which has desired lamination. 
The carbon fiber sheet used as a layer which consists of a carbon fiber is prepared in the following 
procedures. By making the pitch which is the powder-like binder which acts on a carbon fiber as a 
matrix, and serves as fi-ee carbon to the bundle of a carbon fiber after baking, and corks include, and 
making phenol resin powder etc. contain fiuther if needed, a carbon fiber bundle is prepared, the flexible 
coat which consists of plastics, such as thermoplastics, around this carbon fiber bundle is formed, and 
preform DOYAN as flexibility middle material is obtained. What is necessary is to carry out a hotpress 
and just to fabricate, after carrying out [ after lengthening and arranging this preform DOYAN towards a 
request of a grain direction, ] a laminating so that it may process a sheet or a cross by the approach 
indicated by JP,2-80639,A, and it may become mirror symmetry focusing on the longitudinal direction 
when manufacturing the member for heat sinks about this sheet or cross, and desired layer structure may 
be made. In addition, since a cross is difficult to control the migration direction of heat only to a 
longitudinal direction, it is desirable not to use it for the surface section. Moreover, a baking object can 
calcinate and acquire the Plastic solid acquired in this way. 

[0006] By the way, the direction of a member where a heat sink member usable as a printed-circuit 
board module for electronic equipment conceming this invention absorbs heat. Or the inner layer section 
in which the layer which consists of a carbon fiber prepared so that the direction of the fiber of a carbon 
fiber might become **45 degrees to the conduction direction of heat contains a series of layers by which 
the laminating was carried out, The layer stmcture which consists of two or more layers which consist of 
the surface sections which consist of carbon fiber bundles put in order in parallel to the direction of a 
member which absorbs heat, or the conduction direction of heat It consists of structure by which the 
laminating was carried out so that it may become mirror symmetry on both sides of a center line parallel 
to the longitudinal direction of said division material, and the inner layer section occupies 40-25% of 
the structure by the volume ratio, both the surface section has the same configuration mutually, and both 
are the sxmi totals. Occupying 60 - 75% of the stmcture by the volume ratio, the opening on some [ at 
least ] layers or the firont face of the maximum of the surface section is a layered product into which 
copper sinks. Therefore, suppose that it explains in fiiU detail below about the laminating approach. 
[0007] What is necessary is for the surface section just to consist of sheets which consist of a carbon 
fiber bundle which lengthened in parallel with the direction of a member which absorbs heat in case the 
direction of a carbon fiber uses it as a member for heat sinks, and was arranged. It consists of the surface 
section which constitutes a fi-ont face, and the surface section which constitutes a rear face, both sides 
consist of the same configuration, and the surface section needs for thickness to be also the same. 
Therefore, it is necessary to constitute so that, as for a firont face and a rear face, each may accoxmt for 
the same rate within the limits of 30 - 37.5% of a member with a natural thing. The surface section 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/22/2004 



Pages of 5 



consists of a sheet which consists of carbon fiber bundles put in order in parallel to the direction of a 
member which absorbs heat, or the conduction direction of heat. To the direction of a member which 
absorbs heat, or the conduction direction of heat, since the direction of the fiber of a carbon fiber is 
parallel, it calls it for short a following 0-degree sheet. In order for it to hold the reinforcement of the 
member itself that a series of layers by which the laminating was carried out at **45 degrees to the 
direction of a member which absorbs heat, or the conduction direction of heat are included, it is required 
for the inner layer section. 

[0008] By the way, the direction of a member which absorbs heat, or the layer which consists of a 
carbon fiber prepared so that the direction of the fiber of a carbon fiber might become **45 degrees to 
the conduction direction of heat that a series of layers by which the laminating was carried out are 
included For example, the sheet made fi^om a carbon fiber with which the direction of the fiber of a 
carbon fiber has been arranged at -45 degrees to the direction of a member which absorbs heat, or the 
conduction direction of heat It says that the layer which consists of a sheet made fi-om a carbon fiber 
with which the direction of the fiber of a carbon fiber has been arranged at +45 degrees to the direction 
of a member which absorbs heat through O-degree sheet, without [/or ] minding, or the conduction 
direction of heat is included fiirther at least. In addition, the sheet made firom a carbon fiber with which 
the direction of the fiber of a carbon fiber has been arranged at +45 degrees to the direction of a member 
which calls the sheet made from a carbon fiber with which the direction of the fiber of a carbon fiber has 
been hereafter arranged at -45 degrees to the direction of a member which absorbs heat, or the 
conduction direction of heat -45-degree sheet, and absorbs heat, or the conduction direction of heat is 
called +45-degree sheet. 

[0009] Here, + means the thing which the direction of fiber lengthens to an upward slant to the right and 
by which it was arranged with it at the include angle of 45 degrees to the center line of the direction of a 
member which absorbs heat, or the conduction direction of heat, and - means the thing which the 
direction of fiber lengthens to a lefl; riser and by which it was arranged with it at the include angle of 45 
degrees to the center line of the direction of a member which absorbs heat, or the conduction direction of 
heat. If the example of a laminating of the layer of the inner layer section is given, that by which the 
laminating was carried out in the order of O-degree sheet, +45 -degree sheet, O-degree sheet, -45-degree 
sheet, and O-degree sheet will be mentioned. According to the application of the member for heat sinks, 
the thickness of the inner layer section within limits to which the inner layer section can occupy 40 - 
25% of the whole When using a thing thick as the inner layer section, what carried out the laminating in 
the order of for example, O-degree sheet, +45-degree sheet, O-degree sheet, -45-degree sheet, O-degree 
sheet, O-degree sheet, +45 -degree sheet, O-degree sheet, -45-degree sheet, and O-degree sheet is [ that 
what is necessary is just to choose suitably ] usable. The direction of a member where the above- 
mentioned example of a laminating is instantiation to the last, and the iimer layer section absorbs heat at 
least. Or the layer which consists of a carbon fiber prepared so that the direction of the fiber of a carbon 
fiber might become **45 degrees to the conduction direction of heat contains a series of layers by which 
the laminating was carried out. As long as the laminating is carried out so that the configuration of the 
whole layer may serve as mirror symmetry on both sides of a center line parallel to the direction of a 
member which absorbs the heat of said division material, or the conduction direction of heat, and it may 
consist of structure by which the laminating was carried out, the laminating may be carried out by what 
kind of built-up sequence. Of course, depending on the application of the member for heat sinks, a cross 
is used instead of O-degree sheet, 

[0010] In order to consider as the structure by which the laminating was carried out so that two or more 
layers which consist of a different carbon fiber on both sides of a center line parallel to the direction of a 
member which absorbs heat may serve as mirror symmetry The direction of a member which absorbs 
one layer of surface sections, and heat. Or two pars intermedia material which has the same lamination 
which consisted of the inner layer sections containing a series of layers by which the laminating was 
carried out from the layer which consists of a carbon fiber lengthened and arranged so that the direction 
of the fiber of a carbon fiber might become **45 degrees to the conduction direction of heat is used, the 
field which forms the inner layer section outside becomes facing each other mutually about the layer 
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which forms the siirface section — as ~ a carbon system adhesives layer — minding — superposition ~ 
you may prepare. Or the member which constitutes the inner layer section and the surface section is 
prepared independently, respectively, and through a carbon system adhesives layer, the member which 
constitutes the inner layer section from a member which constitutes the two surface sections may be 
made to pinch, and may be prepared. Of course, even if it carries out a laminating much more fiarther 
and prepares one by one, it does not interfere. If the laminating is carried out so that the layer which 
constitutes a member may serve as mirror symmetry, if it puts in another way, the formation approach of 
lamination does not necessarily have a special limit. Press working of sheet metal of the layered product 
prepared in this way is carried out, and a Plastic solid is acquired. 

[001 1] In case Cu is infiltrated, the above-mentioned Plastic solid Temperature suitable in nitrogen-gas- 
atmosphere mind. For example, when it is made to calcinate at 2000 degrees C, the acquired baking 
object, i.e., a C/C composite and Cu powder, is heated in the same fumace, without making it contact 
mutually and Cu powder fuses What is necessary is to infiltrate into a C/C composite the copper which 
applied to which and fused the high-pressure force to coincidence, and just to cool immediately, while 
contacting both. Or what is necessary is to infiltrate into a baking object the copper which applied to 
which and fused the high-pressure force to coincidence, and just to cool immediately, while contacting 
both, when the baking object (C/C composite) and Cu powder which were prepared beforehand are 
heated in the same fumace, without maldng it contact mutually and Cu powder fuses. As for a carbon 
fiber and Cu, it is desirable to apply a carbon fiber with at least one kind of metal which was smeared, 
and was beforehand chosen from Be, alxmiinimi. Si, Mg, Ti, and nickel as wettability amelioration 
material of copper and a carbon fiber before baking since the sex was not good. The amoimt of these 
metals used is to a maximiun of 1 % of the weight to a carbon fiber. In addition, since it can perform 
sinking [ of Cu ] in by the approach indicated by the Japanese-Patent- Application-No. No. 265131 [ ten 
to ] specification concerning the application on September 18, Heisei 10 of one person's NGK 
Insulators, Ltd. of an applicant, it quotes it by reference here. 

[0012] Therefore, the composite material into which Cu which is a heat sink member usable as an 
electronic substrate module for electronic equipment concerning this invention was infiltrated can be 
defined as the composite material which consists of a matrix which consists of Cu of the frame section 
which consisted of carbon components other than the carbon fiber which has specific lamination, and a 
carbon fiber, and the surface section of this frame section which Cu was infiltrated into the maximum 
surface section and formed in it at least. Usually, as for a member, carbon occupies 65 % of the weight - 
85 % of the weight, and the remainder consists of Cu or a copper alloy. In addition, at least one kind of 
metal chosen from Be, alumimun. Si, Mg, Ti, and nickel which are used as wettability amelioration 
material of copper and a carbon fiber in addition to the above, calcixmi, Ag, Cd, Zn, Au, Pd, Ga, Pt, Cr, 
germanixmi, EJi, Sb, Ir, Co, As, Zr, Fe, Sn, nickel, P, Pb, etc. by which have been contained as an 
unescapable impurity may be included. It is formed in one, and at least 300 W/m-K, thermal 
conductivity is 500 or more W/m-K, and specific gravity's is as lightweight as 1.9 - 2.9 g/cm3 more than 
400W/m and K preferably, and said matrix and said frame section are a member with high thermal 
conductivity. 

[0013] Moreover, the C/C composite by which each carbon fiber is constituted from a carbon fiber 
bundle is used for the composite material into which Cu useful as a member for heat sinks concerning 
this invention was infiltrated as the frame section, and since the structure as a carbon fiber is held 
without being destroyed, it has the description that the mechanical strength which the C/C composite 
which constitutes the frame section has is held mostly. And it has the composite construction by which 
the matrix which consists of Cu was formed in the opening on the front face of the maximum of the 
surface section at least, in addition, the electronic substrate module for electronic equipment with which 
various equipments are equipped ~ especially — the altitude of 90km or more — at most ~ whenever ~ 
space — using it — having ~ a heat sink — a fimction — having — electronic eqxiipment ~ ** — what is 
necessary is just to process it according to each basic specification, in order to use it as an electronic 
substrate 
[0014] 
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[Example] Although the example of manufacture of the member for heat sinks concerning this invention 
is given to below and this invention is explained to it, it cannot be overemphasized that it can embellish 
and change within limits which this invention is not restricted at all by this example of manufacture, and 
do not deviate from the meaning of this invention. 

[0015] (Example of manufacture) Phenol resin was infiltrated into what lengthened and arranged the 
carbon fiber with the one direction, the fiber bimdle (yam) was acquired for carbon continuous glass 
fiber with a diameter of 10 micrometers in the about 10,000 bundle, the yam array object (prepreg sheet) 
which made this yam the shape of ** was made, and need nxmiber-of- sheets preparation of 0-degree 
sheet whose thickness is 150 micrometers, +45-degree sheet, and the -45-degree sheet was carried out 
from this thing, respectively. As the inner layer section, what carried out the laminating in the order of 
0-degree sheet, +45 -degree sheet, 0-degree sheet, -45-degree sheet, and 0-degree sheet was used. The 
laminating of the two surface sections which prepared three 0-degree sheets in piles on both the front 
faces of this inner layer section was carried out so that the surface section might be arranged on each 
front face, carbon system adhesives were applied from on this layered product, and yam was fixed. The 
fixing object was made to release from mold from a mold after fixing, and after stiffening the phenol 
resin which puts in and infiltrated the layered product into oven by 180 degrees C and ordinary pressixre, 
it calcinated at 2000 degrees C in nitrogen-gas-atmosphere mind. 

[0016] Subsequently, when this acquired baking object and Cu powder were heated in the same fiimace, 
without making it contact mutually and Cu powder fused, while contacting both, the baking object was 
infiltrated, it cooled immediately, the copper which applied to which and fiised the high-pressure force 
to coincidence was manufactured, and the member for heat sinks was prepared. The thermal 
conductivity of this thing is 350 W/m-K, specific gravity is 2.5 g/cm3, and it is From this thing, 

the electronic substrate for electronic equipment which has a heat sink fimction was manufactured 
according to standard specifications. When examined about thermal conductivity, very good thermal 
conductivity was shown. 
[0017] 

[Effect of the Invention] Since the frame section consists of carbon fibers, the member for heat sinks 
concerning this invention is lightweight, and its thermal conductivity is also high. Since the surface 
section which consists of carbon fiber bundles put in order in parallel to the direction of a member which 
absorbs heat, or the conduction direction of heat is especially prepared in the front face, it has the 
outstanding special feature that it can move in the direction of a member where heat absorbs heat from a 
front face, or the conduction direction of heat in an instant, since the frame section consists of C/C 
composites especially and it is rich also in thermal resistance ~ the altitude of 90km or more — at most — 
whenever — space ~ using it ~ having — various kinds — equipments — equipping — having — electronic 
equipment ~ ** ~ an electronic substrate — ** ~ a module „******__ suitable ~ being usable . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing an example of the layer structure of the member for heat 
sinks concerning this invention. 
[Description of Notations] 

1 — The surface section, 2 — The irmer layer section, 3 — 45-degree sheet, 4~0-degree sheet, 5— +45- 
degree sheet. 
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[Drawing 1] 
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